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Abstract. This study examines students' mathematical reasoning based on Discovery 
learning models in terms of gender. This research was conducted at the SMPN 3 Kendari 
with quasi-experimental methods involving two classes with different treatments. The 
simple random technique is used to determine the class of research. Class VII. 6 
(experimental class) consisted of 15 women and 11 men, while class VII.9 (control class) 
consisted of 15 men and 7 women. The instrument used was a student's mathematical 
reasoning ability test consisting of four items in the form of essays tested. Data 
processing using 2-way ANOVA with further tests using Scheffe. The conclusion 
obtained is that students are given a learning discovery model, the reasoning ability of 
male students excels in the ability to give mathematical problems verbally and in writing 
provided in the form of logical diagrams that contain existing data, perform mathematical 
manipulation related to the problem, and ensure validity as an argument, whereas women 
excel in the ability to draw conclusions based on relationships between mathematical 
concepts. The discovery learning model can increase students' mathematical penalties and 
overcome gender discussions. 
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INTRODUCTION 
Mathematics is a field of knowledge 
used by a person to improve intellectual 
competence in the case of logical thinking, 
spatial visualization capabilities, analysis 
thinking, and abstract thinking. Mathematics is 
also very urogenous  as a fundamental science in 
the development of science and technology 
(Widiyasari & Nurlaelah, 2019). Mathematical 
reasoning is a document of mathematics 
curriculum in various countries so that it 
requires a change in teaching practices from 
traditional to professional learning (Bragg, 
Herbert, Loong, Vale, & Widjaja, 2016). 
Mathematical reasoning ability is a component 
that must be possessed by students who function 
in solving problems and in conveying ideas 
while learning mathematics to improve student 
skills (Ayal, Kesuma, Subandar, & Dahlan, 
2016). Mathematics and reasoning are two terms 
that relate to one another. Mathematical content 
requires reasoning to understand it, whereas 
reasoning requires learning mathematics to be 
trained (Hasanah, Tafrilyanto, & Aini, 2019). 
Mathematical reasoning is how to 
explain the application of abstract mathematical 
concepts to the empirical reality that can 
overcome problems by providing transcendental 
explanations about the formation of 
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mathematical concepts that can provide an 
explanation of the extensibility of mathematical 
knowledge (Biagioli, 2020). The function of 
mathematical reasoning is to explain the 
understanding of how students can think about 
things they do not understand. Students involved 
in reasoning can: (1) create new perceptions, (2) 
adjust routines to better suit formal 
mathematical requirements (adaptation), and (3) 
design tools that are consistent with perceptual 
action routines to create cognitive systems that 
enhance mathematical reasoning (invention) 
(Goldstone, Marghetis, Weitnauer, Ottmar, & 
Landy, 2017). In learning mathematics, MRA is 
considered important because with reasoning 
students can make interpretations of 
mathematics (Lestari, 2019). Mathematical 
reasoning is a logical and systematic thinking 
ability aimed at solving the problems that are 
being faced that affect the creation of a logical 
decision (Lestari, 2019; Psycharis & Kallia, 
2017). Reasoning in the process of learning 
mathematics is an aspect of mathematical ability 
because activities in mathematics are logical 
processes in decision making. This gives the 
meaning that reasoning is the basic ability 
needed to improve mathematical skills in 
general (Ruslan & Salam, 2014; Sukirwan, 
Darhim, & Herman, 2018). 
Students who are given a test involving 
punishment can be given the opportunity and 
organized using punishment skills, encouraging 
students to do the estimation; helping students to 
discuss the material discussed (Hafiz, Darhim, 
& Dahlan, 2017). The characteristics of 
mathematical reasoning include the existence of 
logical and analytical thinking processes that are 
thought based on certain patterns or according to 
a certain logic (Ayal et al., 2016). To solve 
problems, generalization, deduction, induction, 
problem solving, verification and logical solving 
(Zaman, Jumani, Ali, & Hussain, 2011). The 
ability to understand concepts, think logically 
related to concepts, and make conclusions is 
called mathematical reasoning (Bakar, Suryadi, 
Darhim, Tonra, & Noto, 2018). Students who 
have the ability to punish mathematically can 
analyze, generalize, synthesize, justify, and 
solve problems (Gunhan, 2014) 
Based on the description above, the 
MRA indicators in this study are: (1) ability to 
answer mathematical problems verbally and in 
writing provided in the form of logical diagrams 
based on available data (2) in working on 
problems; (3) students' ability to speak; and (4) 
the ability of students to make a conclusion by 
connecting some mathematical concepts (Ayal 
et al., 2016). 
Gender is a problem that is the subject 
of recent research, men and women in learning 
mathematics have their own characteristics. 
Knowledge about mathematics and gender is the 
most important thing that can provide new and 
different insights in the complex relationship 
between gender and mathematics so that it can 
help women achieve equality in mathematics 
(Hübner et al., 2017; Stoet, Bailey, Moore, & 
Geary, 2016; Stoet & Geary, 2018). Kadarisma, 
Nurjaman, Sari, & Amelia (2019) said that 
mathematical connection skills, mathematical 
solving abilities, mathematical abilities, and 
mathematical communication skills, women are 
more than men. Other results show that male 
students perform better than female students in 
mathematics (Erdem & Soylu, 2017). Other 
results show that boys have better abilities and 
higher mathematical abilities than girls (Preckel, 
Goetz, Pekrun, & Kleine, 2008). The issue of 
justice remains one of the most difficult and 
resistant problems in mathematical theory and 
practice based on gender, cultural identity, and 
diverse individuals in complex societies 
(Forgasz & Rivera, 2012). Various instruments 
are expected to calculate gender in the 
achievement of mathematics learning 
achievement, obtained revealing about boys 
winning girls in mathematics (Leonard, 2018). 
Students' mathematical reasoning 
abilities are components that must be mastered 
by students who play an important role, both in 
solving problems and applying them in other 
fields. However, the punishment ability of 
school students is still low (Erdem & Soylu, 
2017; Kuo, Hull, Gupta, & Elby, 2013; Mueller, 
Yankelewitz, & Maher, 2014; Nunes, Bryant, 
Barros, & Sylva, 2012; Salam, Ibrahim, & 
Sukardjo, 2019b). This is due to the 
undeveloped ability to implement learning 
models that are expected to help improve 
mathematics students. Various studies have been 
carried out to improve mathematical reasoning 
ability in Support (Adegoke, 2013; Agoestanto, 
Priyanto, & Susilo, 2018; Chotimah, Bernard, & 
Wulandari, 2018), however the ability of 
punishment. 
To overcome the problem of the low 
ability of students' mathematical reasoning and 
to overcome the gap of mathematical reasoning 
between male and female students need a 
learning model. One learning model that can be 
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applied is a discovery as alternative learning that 
is expected to improve mathematical reasoning 
abilities and overcome gaps in gender reasoning 
abilities. 
The Discovery learning model is the 
best model in the fields of mathematics and 
science for the most important learning 
(Woolfolk, 2016). Discovery learning model is a 
discussion model that focuses on efforts to help 
students understand the structure or idea of the 
idea of a scientific discipline, with the aim of 
activating students in the learning process, and 
raising confidence in the findings students 
themselves (Arends, 2012). This learning is 
learning that focuses on helping independent 
learning students who are able to do everything 
for themselves. Students take an active role in 
the learning process by answering questions or 
solving problems that are designed to agree on 
concepts or skills. Furthermore, according to 
(Burden & Byrd, 2016) searching for findings 
related to students in the discovery process by 
gathering them to collect data and test 
hypotheses that apply inductively. The teacher 
guides students to find new meanings, practice 
skills, and teaching experiences that will shape 
their learning. 
Effective discovery learning must be 
largely an effort initiated and directed by 
students through the classroom so students get 
more benefits than planned and organize 
activities that help students build appropriate 
interpretations (Alfieri, Brooks, Aldrich, & 
Tenenbaum, 2011). Learning discovery is one 
model that can provide opportunities for 
students to find knowledge independently 
(Hosnan, 2014), making learning more 
meaningful so students can understand material 
according to their abilities (In’am & Hajar, 
2017). In discovery learning, students obtain 
information for themselves by exploring and 
manipulating objects randomly or perhaps by 
conducting systematic experiments (Ormrod, 
Anderman, & Anderman, 2017). Variation of 
discovery learning aims to help students obtain 
new information, more effective reasoning 
processes, grow critical thinking skills so as to 
improve thinking skills, especially when 
combined with appropriate instruction and 
scaffolding (Furtak, Seidel, Iverson, & Briggs, 
2012; Lorch Jr et al., 2010; Mayer & Alexander, 
2016). Learning views find that children learn 
mathematics most effectively if they find 
mathematical ideas while manipulating concrete 
objects, such as beams and sticks, rather than 
having them be presented by teachers or other 
experts (Eggen & Kauchak, 2016). The 
application of discovery learning consists of six 
stages, namely stimulation, problem statements, 
data collection, data processing, verification, 
and generalization (Wulandari, Budiyono, & 
Slamet, 2016; Yerizon, Putra, & Subhan, 2018). 
Various studies on the application of 
discovery learning models have been conducted, 
and the results of learning models can improve: 
critical thinking skills and cognitive abilities 
(Martaida, Bukit, & Ginting, 2017), 
mathematics learning outcomes (Putriani & 
Rahayu, 2018), mathematics learning 
achievement (Sahara & Saputro, 2018), student 
learning independence (Leung & Hasratuddin, 
2018), mathematical understanding and student 
interest (Yuliana, Tasari, & Wijayanti, 2017), 
student learning activities and outcomes 
(Pasaribu, Kristin, & Anugraheni, 2019), 
mathematical problem solving (Widada et al., 
2019), mathematical analogic abilities (Maarif, 
2016), analytical skills (Chotimah et al., 2018), 
Self-Efficacy and ability solving mathematical 
problems (Simamora & Saragih, 2018), 
improving mathematical communication skills 
(Gustiani, Irman, & Fadhillah, 2019; 
Kamaluddin & Widjajanti, 2019). 
Based on the description of the 
discovery learning model and the results of the 
research that has been done, it is necessary to 
study the application of the discovery learning 
model to the mathematical reasoning ability of 
students in gender matters at SMP Negeri 3 
Kendari. This research is different from other 
studies that have been explained previously in 
the field of mathematics regarding the 
application of discovery learning models. So far, 
the direct learning model is a learning model 
that is often used in SMP Negeri 3 Kendari. 
Direct learning models often produce a better 
performance on achievement tests, whereas 
discovery learning models are better used to 
enhance creativity, abstract thinking, and 
problem-solving because Discovery learning 
models can stimulate curiosity, collaboration 
among students, and student activities (Borich, 
2017). Discovery learning is better than direct 
learning in teaching basic math skills (Baroody, 
Eiland, Purpura, & Reid, 2013). 
When linked between indicators of 
students' mathematical reasoning ability with the 
stages of the discovery learning model, the 
ability to present mathematical problems 
verbally and in writing presented in the form of 
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logical diagrams based on available data can be 
trained through the stages of stimulation and 
problem statements. The ability of students to do 
mathematical manipulation in working on 
problems can be done at the stage of data 
collection and data processing. The ability of 
students to check the validity of an argument 
can be trained through the Verification stage. 
The ability of students to draw conclusions 
based on the relationship between mathematical 
concepts can be trained through the stages of 
Verification and Generalization. This shows that 
theoretically, students' mathematical reasoning 
abilities can be improved through discovery 
learning models. 
Based on the description above, the 
research aims to analyze the mathematical 
reasoning ability of students with discovery 
learning models in terms of gender. In detail, the 
purpose of the study is to find out: (1) the effect 
of discovery learning models on students 
'mathematical reasoning abilities, (2) differences 
in students' mathematical reasoning abilities in 
terms of gender, and (3) the effect of the 
interaction of learning models and sex on 
mathematical reasoning abilities students. 
METHOD 
This research is quasi-experimental 
research involving two classes with different 
assistance. The first class is given a discovery 
learning model while the second class is given a 
direct learning model. Grade VII students of 
SMPN 3 Kendari consisting of 277 students 
constitute the population in this study. The 
research sample is class VII. 6 and grade VII.9 
are obtained by random method, with the 
consideration that the ability of punishment for 
grade VII students is homogeneous. With this 
simple random technique, class VII.9 was 
obtained as the control class and VII.6 as the 
experimental class. The number of students in 
class VII.6 is 26 people consisting of 15 female 
students and 11 male students. The number of 
class VII.9 students was 22 students, 15 students 
were male and 7 students were female. 
Procedure The study was carried out as 
much as 4 hangovers, namely: (1) Preparation. 
The activities carried out on this tool are 
compiling learning tools which include training 
planning, teaching materials, and learning 
media. In addition, in this study compiled 
observation sheet research instruments and tests 
of mathematical punishment abilities; (2) 
Implementation of research. Activities carried 
out at this stage are to provide treatment with 
discovery learning models in the experimental 
class and direct learning models in the control 
class of 6 learning meetings; (3) Starting the end 
of the study. Activities carried out on this device 
provide a test of the ability to control class; and 
(4) Data analysis. The activity carried out at the 
moment is analyzing research data with the 
formulation of the problem being studied. 
The instrument used to measure the 
ability of mathematical punishment is an essay 
test as many as four items that have been tested 
in SMP Negeri 8 Kendari class VII. The results 
of the trial are obtained to four, valid and 
reliable questions. 
The techniques used to analyse this 
research data i.e. using descriptive statistical 
analysis include average, median, standard 
deviation and inferential statistical analysis 
include two-way Anova, with further tests using 
Scheffe. 
RESULTS AND DISCUSSION 
Results 
Descriptive statistical results on students' 
MRAs in table 1 below. 
  
Table 1. Results of descriptive analysis of MRA 
Class Minimum Maximum Range Average Median STDV 
Experiment 56.25 93.75 37.5 81.97 87.5 10.65 
Control 43.75 87.5 43.75 69.89 71.86 12.74 
 
The results of table 1 describe the ability 
of experimental class students distributed from 
56.25 to 93.75 with an average value of 81.97 
and a standard deviation of 10.65. The level of 
students' abilities for the control class ranged 
from 43.75 to 87.5, with an average rating of 
69,89 and standard deviation value of 12.74.  
 The results of the descriptive analysis of 
students' mathematical reasoning abilities 
according to gender are explained in the 
following table 2. 
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Table 2. Description of MRA in terms of gender. 
Gender Minimum Maximum Range Average Median STDV 
Male 43.75 93.75 50 74.28 75 16.52 
Female 68.75 87.5 18.75 78.98 81.25 6.55 
 
 The results from table 2 explain the 
mathematical abilities of students in terms of the 
types of abilities, mathematical reasoning 
abilities of male students spread from 43.75 to 
93.75 with an average value of 74.28 and a 
standard deviation of 16.52. The level of ability 
of female students spread from 68.75 to 87.5, 
with an average score of 78.98 and a standard 
deviation of 6.55. 
 The mathematical ability of students in 
terms of indicators of students' mathematical 
reasoning abilities according to table 3 below. 
Tabel 3. Mathematical reasoning abilities are based on indicators 
 
Mathematical Reasoning Indicator Experiment Control 
The ability to present mathematical problems verbally and in writing 
which is presented in the form of logical diagrams based on existing 
data 
86.54 76.19 
The ability of students to do mathematical manipulation in working on 
problems 
77.88 77.38 
Students ability to validate arguments 81.73 67.86 
The ability of students to draw conclusions based on the relationship 
between mathematical concepts 
81.73 71.43 
Average 81.97 73.21 
STDV 3.55 4.40 
 
 The average mathematical reasoning 
ability of students in the experimental class 
based on the MRA indicator described in table 3 
is 81.97 with a standard deviation of 3.55. While 
in the control class, the average mathematical 
reasoning ability based on the indicator is 79.17 
with a standard deviation of 3.47.  
 Students' mathematical reasoning 
abilities based on indicators in terms of gender 
in the experimental class and the control class 
are explained in the following table 4. 
 
Tabel 4. MRA based on indicators in the experimental and control classes in terms of gender. 
Mathematical Reasoning Indicator 
Experimental class Control class 
Female Male Female Male 
The ability to present mathematical problems 
verbally and in writing which is presented in the 
form of logical diagrams based on existing data 
80.00 95.45 82.14 68.33 
The ability of students to do mathematical 
manipulation in working on problems 
75.00 81.82 78.57 71.67 
Students ability to validate arguments 78.33 86.36 75.00 60.00 
The ability of students to draw conclusions based on 
the relationship between mathematical concepts 
83.33 79.55 78.57 63.33 
Average 79.17 85.80 78.57 65.83 
STDV 3.47 7.03 2.91 5.18 
 
 The results of table 4 show that MRA 
based on the indicators in the experimental 
class, the average MRA of male students is 
85.80 with a standard deviation of 7.03. While 
in female students, the average mathematical 
reasoning ability is 79.17 with a standard 
deviation of 3.47. Mathematical reasoning 
ability based on its indicators in the control 
class, the average mathematical reasoning 
ability of male students is 65.83 with a standard 
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deviation of 5.18. While in female students, the 
average MRA is 78.57 with a standard deviation 
of 2.91. 
 Inferential statistics used to test 
hypotheses are two-way Anova. Before using it, 
the analysis prerequisite tests are data normality 
testing and homogeneity testing. The results of 
normality and homogeneity tests are explained 
in table 5 and table 6 below. 
 
Table 5. One-Sample Kolmogorov-Smirnov Test 
 
 Statistics Control Class Experiment Class 
N 22 26 
Normal Parametersa,b Mean 69.8864 81.9712 
Std. Deviation 12.74118 10.65465 
Most Extreme Differences Absolute .156 .237 
Positive .095 .134 
Negative -.156 -.237 
Kolmogorov-Smirnov Z .731 1.206 
Asymp. Sig. (2-tailed) .659 .109 
 
  
 Normality test results obtained 
Asymp.Sig. = 0.659 and 0.109. Because of the 
value of Asymp.Sig. greater than α = 0.05, the 
MRA data of the two research classes are 
normally distributed.  
 Homogeneity test results of the data 
(table 6) obtained Sig = 0.461 value greater than 
α = 0.05. It shows that the mathematical 
reasoning ability of students in both classes is 
homogeneous. 
 
Table 6. Test of homogeneity  
 
Levene 
Test df1 df2 
Asymp. 
Sig. 
.552 1 46 .461 
  
 The results of the two-way ANOVA 
analysis are explained in the following table 7. 
 
Table 7. Results of Analysis with test 2-way ANOVA 
Source Type III SS Df MS F Sig. 
Corrected Model 2793.609a 3 931.203 7.889 .000 
Intercept 260713.651 1 260713.651 2208.647 .000 
Gender 101.672 1 101.672 .861 .358 
LM (Learning Model) 1151.200 1 1151.200 9.752 .003 
Gender * LM 1021.729 1 1021.729 8.656 .005 
Error 5193.858 44 118.042   
Total 288398.438 48    
Corrected Total 7987.467 47    
a. R Squared = .350 (Adjusted R Squared = .305) 
 
 Table 7 in the Gender row obtained Sig 
= 0.358 greater than α = 0.05, which means that 
the students' MRA in terms of gender is no a 
significant difference. In the LM line (table 7), 
the value of Sig. = 0.003 is smaller than α = 
0.05, which means that the MRA of students 
taught by discovery learning is different from 
the MRA of students taught by direct learning 
models. In line with Gender * LM (Table 7), the 
value of Sig. = 0.005 is smaller than α = 0.05, 
which means that there is an interaction effect 
between sexes and learning models on students' 
MRA. 
 Pengujian lebih lanjut sebagai hasil dari 
efek interaksi menggunakan Scheffe. Untuk 
menggunakan tes ini, normalitas data dan 
homogenitas data adalah tes prasyarat. Hasil 
pengujian normalitas data dan homogenitas data 
disajikan dalam Tabel 8 dan 9. 
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Table 8. One-Sample Kolmogorov-Smirnov Test 
  A1B1 A1B2 A2B1 A2B2 
N 11 15 15 7 
Normal 
Parametersa,b 
Mean 85.7955 79.1667 65.8333 78.5714 
Std. Deviation 13.43122 7.34462 13.33519 4.91747 
Most 
Extreme 
Differences 
Absolute .369 .205 .120 .421 
Positive .277 .181 .113 .293 
Negative -.369 -.205 -.120 -.421 
Kolmogorov-Smirnov Z 1.223 .794 .464 1.115 
Asymp. Sig. (2-tailed) .101 .554 .982 .167 
 
 Note A1 (discovery learning model), A2 
(direct learning model), B1 (male students), B2 
(female students), A1B1 (male student groups 
taught by the discovery learning model), A1B2 
(female student groups taught by the discovery 
of learning models), A2B1 (male students 
groups taught by direct learning models), and 
A2B2 (female student groups taught by the 
direct learning model) 
 
Table 9. Homogeneity Variance Test Results 
 
 Based on Levene test df1 df2 Sig. 
MRA Mean 2.407 3 44 .080 
Median 1.459 3 44 .239 
Median and df adjusted 1.459 3 24.994 .250 
trimmed mean 2.102 3 44 .114 
 
 Data on normality test results for 
students' mathematical reasoning abilities (table 
8), sig. greater than α = 0.05 for group A1B1, 
A1B2, A2B1, A2B2 are all normally distributed. 
Homogeneity test results from group data A1B1, 
A1B2, A2B1, and A2B2 (table 9) are 
homogeneous as indicated by the sig value. 
greater than α = 0.05. 
 The test results using Scheffe for the 
A1B1, A1B2, A2B1, and A2B2 data groups, are 
explained in the following table 10. 
 
Table 10. Test results for group differences A1B1, A1B2, A2B1, and A2B2. 
Multiple Comparisons 
Dependent Variable: MRA  
 Scheffe 
(I) KODE MD 
standard 
Error Sig. 
95% CI 
LB UB 
A1B1 A1B2 6.629 4.313 0.507 -5.908 19.165 
A2B1 19.96212* 4.313 0.001 7.426 32.499 
A2B2 7.224 5.253 0.599 -8.045 22.493 
A1B2 A1B1 -6.629 4.313 0.507 -19.165 5.908 
A2B1 13.33333* 3.967 0.017 1.801 24.865 
A2B2 0.595 4.973 1.000 -13.861 15.051 
A2B1 A1B1 -19.96212* 4.313 0.001 -32.499 -7.426 
A1B2 -13.33333* 3.967 0.017 -24.865 -1.801 
A2B2 -12.738 4.973 0.103 -27.194 1.718 
A2B2 A1B1 -7.224 5.253 0.599 -22.493 8.045 
A1B2 -0.595 4.973 1.000 -15.051 13.861 
A2B1 12.738 4.973 0.103 -1.718 27.194 
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 The results of the analysis in table 10 
give meaning that the value of sig. A1B1 vs 
A2B1 = 0.01 is smaller than α = 0.05. This 
shows that the MRA of male students who are 
taught with the discovery learning model is 
higher than the direct learning model. Sig value 
A1B2 vs A2B1 = 0.017 less than α = 0.05. This 
value gives the meaning that the MRA of female 
students taught with the discovery learning 
model is higher than male students who are 
taught with the direct learning model. 
 Next, the value of sig. A1B1 vs A1B2, 
A1B1 vs A2B2, A1B2 vs A2B2, and A2B1 vs 
A2B2 are greater than α = 0.05. This gives the 
meaning that: (1) there is no difference in the 
reasoning abilities of male and female students 
who are taught with discovery learning models 
(A1B1 vs A1B2), (2) there is no difference in 
the MRA of male students taught by the 
discovery learning model with female students 
taught by the direct learning model (A1B1 vs 
A2B2), (3) there is no difference in the MRA of 
female students who are taught with discovery 
and direct learning models (A1B2 vs A2B2), 
and (4) there is no difference in students' 
reasoning abilities men and women taught by 
the direct learning model (A2B1 vs A2B2). 
 
Discussion 
The average mathematical reasoning 
ability of students taught with discovery 
learning models in the experimental class is 
81.97 with a standard deviation of 10.65. While 
the mathematical reasoning ability of students 
taught with the direct learning model in the 
control class is 69.89 with a standard deviation 
of 12.74. This gives the meaning that the 
mathematical reasoning ability of students 
taught with the discovery learning model is 
higher than that of the direct learning model. 
This result is also supported by the results of 
ANOVA 2 ways on the LM line (table 7) that 
there is a significant difference between the 
mathematical reasoning abilities of students 
taught with discovery learning models compared 
to direct learning models. Likewise, when 
viewed per indicator of mathematical reasoning 
ability, the average mathematical reasoning 
ability of students taught with the discovery 
learning model (81.97) is higher than the direct 
learning model (79.17). This description gives 
the meaning that the discovery learning model 
has a significant influence on students' 
mathematical reasoning abilities. Because the 
discovery model is a student-centered learning 
model. Student-centered learning can improve 
student mathematics learning outcomes (Salam, 
Ibrahim, & Sukardjo, 2019a; Sukardjo & Salam, 
2020). Learning discovery is one model that can 
provide opportunities for students to find 
knowledge independently (Hosnan, 2014), 
making learning more meaningful so that 
students can understand material according to 
their abilities (In’am & Hajar, 2017), students 
get information to itself by exploring and 
manipulating objects randomly or perhaps by 
conducting systematic experiments (Ormrod et 
al., 2017), and maximizing student involvement 
in learning and the teacher functions to create 
learning designs (Marian & Suparman, 2019). 
This description shows that if students are given 
a discovery learning model, students' 
mathematical reasoning abilities can increase. 
This result is supported by research conducted 
by Amiyani & Widjajanti (2018), that the 
discovery learning model is a learning model 
that expects students to discover something new, 
or students can actively carry out activities to 
find concepts, formulas and the like with the 
guidance of the teacher, so can improve 
mathematical knowledge in the form of learning 
outcomes, conceptual reasoning, and 
mathematical reasoning. Likewise, research 
conducted by (Anggraini, Murni, & Sakur, 
2018) that the learning discovery model is a 
better direct learning model in improving 
student learning outcomes. This shows that the 
discovery learning model has an influence on 
students' mathematical reasoning abilities and 
this is the first finding in this study. 
Mathematical reasoning ability of 
students in terms of sex with no regard to the 
learning model provided, the average 
mathematical punishment ability of male 
students is 74.28 and the standard deviation is 
16.52. The average punishment ability of female 
students reaches 78.98 and the standard 
deviation is 6.55. In terms of average, the 
mathematical punishment ability of female 
students is higher than male students. However, 
this difference is not significant, which is 
supported by the results of the analysis using the 
two-way Anova in the Gender line (table 7). 
This gives that there is no significant difference 
in the ability of students' mathematical 
punishment in terms of gender. This result is 
also supported by research by Kadarisma et al 
(2019) that having implemented mathematical 
learning with a problem-based approach found 
that the reasoning ability between male and 
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female gender students has no significant 
difference or can be said to be the same. 
Similarly, research conducted by Piraksa, 
Srisawasdi, & Koul (2014) shows that sex does 
not significantly influence the ability of 
punishment. However, research conducted by 
Erdem & Soylu (2017) says that the 
mathematical punishment of male students is 
better than female students in mathematics 
punishment. Erdem., & Soylu's (2017) is also 
supported by the results of research (Preckel et 
al., 2008) about boys who have better 
mathematical punishment abilities that are 
shown with higher mathematical ability scores 
than girls. While the research results of 
Hidayati, Rosidi, & Hadi (2019) explain the 
ability to solve women's problems better than 
male students. Of the several opinions that have 
been published, is a different result from the 
study of students' mathematical punishment 
abilities, but in this study supports the results of 
research conducted by Kadarisma et. al (2019) 
and Piraksa, Srisawasdi, & Koul (2014) that 
scientific reasoning ability does not depend on 
the gender of students. This result is the second 
finding in this study. 
Mathematical reasoning ability of 
students taught by direct learning models based 
on indicators, female students are better than 
men. However, if given a discovery learning 
model, the ability to present mathematical 
problems verbally and in writing is presented in 
the form of logical diagrams based on available 
data, the ability to manipulate mathematics in 
working on problems, and the ability to check 
the validity of an argument, men are better than 
women. But the ability of students to draw 
conclusions based on the relationship between 
mathematical concepts, female students are 
better than men. This shows that the ability of 
reasoning based on sex is influenced by the 
learning model. If standard learning is given, the 
mathematical reasoning of female students is 
better than that of men, but if given student-
centered learning, the ability of male reasoning 
is better than female. This means that female 
students choose the standard method, while male 
students are more interested in trying and using 
more and various strategies (Sumpter, 2016a). In 
addition, male students are more likely to use 
algorithmic reasoning and female students are 
more likely to use general algorithmic reasoning 
(Sumpter, 2016b). Men have a much more 
positive attitude and a higher level of 
participation in mathematics than women (Hall, 
2012). This shows that women are generally 
better at the memory and more interested in 
practical real-life problems, whereas men are 
better at logical thinking and more interested in 
abstract aspects. The results of this finding are 
that if students are given a direct learning model, 
the reasoning abilities of female students are 
better than men based on mathematical 
reasoning indicators, but if given a discovery 
learning model, men are better in the ability to 
present mathematical and verbal, the problem is 
presented verbally in the form of logical 
diagrams based on available data, doing 
mathematical manipulation in working on the 
problem, and checking the validity of 
arguments, whereas women are better at 
drawing conclusions based on the relationships 
between mathematical concepts. This result is 
the third finding in this study. 
In terms of average, mathematical 
reasoning abilities of male and female students 
have differences. Similarly, students' abilities, 
mathematical students who are taught with 
discovery learning models and direct learning 
models are significantly different. This provides 
an understanding of the interaction between 
learning models and gender on students' penalty 
abilities. Anova two-way test results in the 
Gender * LM line (table 7), sig. = 0.005 <α = 
0.05. This gives meaning to the importance of 
the interaction between sexes and the learning 
model of students' punishment abilities. The 
results of the interaction between gender and 
learning model on the ability of mathematical 
punishment according to Figure 1. Next. 
 
Figure 1. Interaction between gender and 
learning model 
Figure 1 above shows that, the mathematical 
reasoning of male students taught with the 
discovery learning model is higher than male 
students taught with the direct learning model, 
the reasoning abilities of female students taught 
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with the discovery learning model are not 
different from female students taught with a 
direct learning model. This result is also 
supported by the results of tests using the 
Scheffe test in table 10, sig values. A1B1 vs 
A2B1 = 0.01 smaller than α = 0.05 and sig. 
A1B2 vs A2B2 = 1.00 is greater than α = 0.05. 
Likewise, mathematical reasoning for male and 
female students taught by the discovery learning 
model is no different, supported by the results of 
sig. A1B1 vs A1B2 = 0.507 is greater than α = 
0.05. This shows that male students who are 
given a student-centered learning model will 
have better mathematical reasoning abilities. In 
addition, the discovery learning model maintains 
gender equality. This is because the discovery 
model helps students build appropriate 
interpretations (Alfieri et al., 2011), and 
provides opportunities for students to find 
knowledge independently (Hosnan, 2014), so 
students can use materials that are appropriate to 
their needs and abilities them, to find 
mathematical ideas by manipulating concrete 
objects rather than asking to be presented by 
teachers or other experts (Eggen & Kauchak, 
2016). With this discovery learning model, male 
students will have better mathematical reasoning 
abilities because men are more interested in 
trying and using increasingly diverse strategies 
(Sumpter, 2016a), and also prefer to use 
algorithmic reasoning (Sumpter, 2016b), and 
more men have a positive attitude and a higher 
level of participation in mathematics (Hall, 
2012). These results give the meaning that there 
is an interaction effect between sex and learning 
model on students' mathematical reasoning 
abilities, as well as being the fourth finding in 
this study. 
 
CONCLUSIONS AND SUGGESTIONS 
This research examines students' 
mathematical reasoning based on Discovery 
learning models in terms of gender. The findings 
from the results of this study are discovery 
learning models affect the ability of students' 
mathematical reasoning, mathematical reasoning 
abilities of students who are taught with 
discovery learning models are higher than direct 
learning models. In this study also found, if not 
paying attention to the learning model given, the 
mathematical reasoning ability between male 
and female students is no different. If students 
are given a direct learning model, the reasoning 
ability of female students is better than that of 
men based on mathematical reasoning 
indicators, but if given the discovery learning 
model, men are better at the ability to present 
mathematical problems verbally and in writing 
presented in the form of logical diagrams based 
on existing data, doing mathematical 
manipulation in working on problems, and 
checking the validity of an argument, whereas 
women are better at the ability to draw 
conclusions based on the relationship between 
mathematical concepts. There is an effect of the 
interaction of learning models and gender on 
students' mathematical reasoning abilities, 
mathematical reasoning abilities of male 
students who are taught with discovery learning 
models are higher than direct learning models. 
Based on the results of this study, it is 
recommended that secondary school 
mathematics teachers can apply discovery 
learning models to improve students' 
mathematical reasoning and overcome gender 
disparities.  
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